B a c k g round: Attention deficit hyperactivity disorder (ADHD) is the most common neuro p s ychiatric disorder of infancy and one of the most prevalent chronic diseases found in schoolchildre n . Objective: To evaluate the prevalence of ADHD in schoolchildren through the use of a questionnaire responded by school-teachers. Method: A total of 774 children enrolled in the public and private school systems were evaluated. The diagnostic instrument used was a Teacher ADHD scale. Results: R e s u l t s showed that 6.7% of children were considered highly likely to have the disorder. Of the more severe cases of ADHD, the hyperactive-impulsive subtype was more frequently identified in girls, while the inattentive subtype was more prevalent among boys. Conclusion: The symptoms of attention deficit in hyperactive children may be underestimated by teachers since the symptoms of hyperactivity are more noticeable and disruptive.
Attention deficit hyperactivity disorder (ADHD) is characterized by three groups of symptoms, the predominance of which defines the subtype of the disease: predominantly inattentive, pre d o m i n a n t l y hyperactive-impulsive, or combined 1 . Children with ADHD may have difficulties at school, re l a t i o n s h i p p roblems and low self-esteem 2 . Comorbidity with other psychiatric disorders is frequent and may re s u l t in serious social re p e rcussions and exclusion 3 , 4 . ADHD is estimated to affect 5.5%-8.5% of schoolchildre n , and the mean prevalence from the various studies c a rried out is 6.9% 5 . A pilot study estimated that 7.9% of schoolchildren have a high probability of ADHD 6 .
The objective of the present study was to evaluate the prevalence of ADHD in schoolchildren in the city of Salvador, Bahia, Brazil, by analyzing a questionnaire responded by teachers.
METHOD
A study was carried out based on a total of 237,057 students enrolled for the 2004 school year in primary schools in the city of Salvador, Bahia, Brazil. Of these, 35,537 were e n rolled in private schools, while 201,520 were enrolled in public schools. Assuming a prevalence of ADHD of 8.5%, a confidence interval of 95% and a presumed error of 3% , the sample size was calculated at 660 children. Schools were randomly selected from a list supplied by the State E d ucation Department of all schools in the city of Salvador. Meetings were held with teachers and directors of the selected institutions, at which time information was supplied with respect to the study, and the staff that voluntarily agre e d to participate in the study signed informed consent form s . In the selected schools, all students enrolled in the first to f o u rth grades of primary school were included in the study, making a total of 774 children, a larger sample than that re q u i red according to the calculated sample size.
The attention deficit hyperactivity disorder scale, Te a c her version 7 , was used as the diagnostic instrument. This scale is designed to evaluate ADHD behavioral symptoms within a school environment in which the teacher is the sourc e of information. This instrument was chosen because physicians rely on data supplied by parents and/or teachers for reaching a diagnosis. The instrument is composed of 49 items sub-divided into four factors that evaluate ADHD within the school environment: Factor 1 -Attention deficit (16 items); Factor 2 -Hyperactivity-impulsiveness (12 items); Factor 3 -Learning problems (14 items); and Factor 4 -Antisocial behavior (7 items). The scale is a 6-point, Likert -t y p e scale, designed for the teacher to select one of the following options: DC (disagree completely), D (disagree), DP (disa g ree in part), AP (agree in part), A (agree) and AC (agre e completely). Each answer is awarded a score ranging fro m 1 to 6. After obtaining a score for each item, these score s a re added together to provide a total score for each fact o r. The results are then transformed into percentiles using c o rrelation tables conta ined in the instructio n manual of the scale. Percentiles 25 suggest that the child has fewer p roblems with respect to that factor than the majority of c h i l d ren and he/she is classified as below expectation. Percentiles between 26 and 75 suggest that the student is within the mean, i.e. within expectation. Percentiles between 76 and 94 suggest that the child has more problems than the majority, and he/she is classified as above expectation. Percentiles >95 indicate that the child is in the range with the greatest probability of the disorder and is classified as highly probable. This instrument was chosen because it had a l ready been validated in Brazil, because it emphasizes the i m p o rtance of information provided by teachers and allows behavior to be re c o rded that may have been omitted if techniques of direct observation of the child were used, and because, in addition to permitting identification of c h i l d ren with high probability of having ADHD, this method also identifies the group of symptoms most pre v a l e n t : impulsiveness, hyperactivity, attention deficit and antisocial behavior.
All the students in the selected schools were evaluated by their respective teachers. After the completed questionn a i res were re t u rned, forms with any missing data or disc repancies in answers were re t u rned to the respective teachers for correction. The information was stored in a database using the SPSS statistical software package, version 9.0 for Windows. Analysis of the demographic variables and those concerning ADHD was carried out using the same program.
RESULTS
In the period between May and August, 2004, a total of 774 children were evaluated, 356 of whom w e re enrolled in the public school system and 418 in the private system. Children in the private education system ranged from 6 to 12 years of age, 46% being in the 6-8 year age bracket, while 54% were 9-12 years of age. In the public school system, childre n ranged between 6 and 17 years of age, 35% being in the 6-8 year age group, 60% in the 9-12 year age bracket, while 5% were between 13 and 17 years of age. With respect to gender, 430 children (44.4%) were girls, while 344 (55.6%) were boys.
The evaluation instrument is designed in such a way that, prior to completing the questionnaire, the teacher first gives his/her impression of the student. With respect to the cases identified by the evaluation instrument as having a high probability of attention deficit, 36% of these students in the public school system and 29% in the private school system failed to be identified by the initial impression of their teacher. On the other hand, with respect to the cases of high probability of hyperactivity-impulsiveness, t h e re was 100% agreement between the teacher's initial impression and the final diagnosis obtained using the ADHD scale in the public school system and 91% agreement in the private school system.
Analysis of the scores of the four sub-scales showed that 81 schoolchildren (10.5%) had more pro blems than the majority of children with respect to the predominantly inattentive subtype, and were classified as above expectation. Of these, 56 (7.2%) belonged to the public school system and 25 (3.2%) to the private education system (p=0.0000112). In addition, still with respect to the predominantly inattentive subtype, 31 children (4%) were classified as having high probability of the disord e r, 13 (1.7%) of whom were enrolled in public schools and 18 (2.3%) in private schools (p=0.876), (Table 1) . With re s p e c t to gender, 17 (54.8%) were boys and 14 (45.2%) were girls. Of the 31 children with high probability of the p redominantly inattentive subtype, all except one were in the 6-11 year age group, while the remaining child was 13 years old. The following symptoms were the most common and severe in the predominantly inattentive subtype: failure to give close attention to details; difficulty in paying attention to the t e a c h e r's explanations; not paying attention to schoolwork/homework; unable to keep attention focused on anything for very long; easily distracted.
With respect to hyperactivity-impulsiveness, 76 child ren (10%) had more problems than the majority of c h i l d ren and were classified as above expectation. Of these, 42 (5.4%) belonged to the public school system and 34 (4.3%) to the private school system (p=0.07). T h i rteen children (1.7%) had high probability of predominantly hyperactive disord e r, five of whom (0.7%) belonged to the private school system and eight (1%) to the public system (p=0.22), ( Table 2 ). Of these 13 c h i l d ren, 5 (38.5%) were boys and 8 (61.5%) were girls. The most intense and severe symptoms of hyperactivity-impulsiveness were: fidgety or squirmy while seated; impulsive; constantly on the go; and re s t l e s s .
Analysis of the combined subtype showed that 49 c h i l d ren (6.6%) had more problems than the majority and were therefore classified as being above expectation for the disord e r. Of these, 37 (5%), were e n rolled in public schools and 12 (1.5%) were in private schools (p=0.0000004). Seven students (1%) had a high probability of the disord e r, only one of whom was attending a public school (0.2%), while the remaining 6 (1.5%) were in private schools (p=0. 19) . Of these seven children, 4 were boys (57%) and 3 (43%) were girls. There was no difference in the intensity and frequency of the symptoms of attention deficit and hyperactivity in this group. In fact, the f requency and intensity of symptoms were considered high in all children.
DISCUSSION
D i ff e rences in estimated prevalence rates -T h e mean estimated prevalence rate of ADHD in studies c a rried out in the community is 10.3%, the general p revalence being 9.2% in boys and 3.0% in girls 8 . In the United States, the prevalence in the general population has been estimated at 8% of children 3-17 years of age 9 , while in Australia studies have re p o rted estimates of 13.5% for children 6-13 years of age, evaluated using the Parents' Diagnostic Interview for C h i l d re n 1 0 . The diagnostic criteria used appear to influence estimated pre v a l e n c e 8 -1 0 . Studies in which the DSM-III was used as diagnostic criteria estimated a prevalence of 6.8%, while those studies that used DSM-III-R re p o rted an estimated prevalence of 1 0 . 3 % 8 . A study carried out in Brazil using the DSM-IV as diagnostic criteria estimated a prevalence of ADHD of 18% in primary school pupils 1 1 . Using the same criteria, a US study estimated a prevalence of ADHD in primary school children of 15.8%, 3.6% for the combined subtype, 2.4% for the hyperactiveimpulsive subtype and 9.9% for the inattentive subtype 12 . The high prevalence rates reported with the use of the DSM-IV criteria would appear to be due to the fact that this method takes only current symptoms into consideration, ignoring other essential criteria such as duration, onset of symptoms, severity and degree to which the patient is affected, as well as the exclusion of other disorders. The pre v a l e n c e of 16%, estimated without evaluating the degree to which the patient is affected, fell to 6.8% when this criterion was used 8 . A study carried out in Australia re p o rted an estimated ADHD prevalence rate of 14.7% when only the DSM-IV list of symptoms was used. In the same study, when the criteria described above were included, the prevalence of ADHD in children 6-12 years of age was 9.4% 13 . Among schoolchildren, the prevalence of ADHD obtained from the mean of various studies is 6.9% 5 . Results from the present study estimate that 6.7% of pupils had a high probability of having ADHD, 4% of whom had the inattentive subtype, 17% the hyperactive-impulsive subtype and 1.0% the combined subtype. These findings are in agreement with re s u l t s reported from international studies.
The prevalence of the inattentive subtype in this study is in agreement with data re p o rted in the lite r a t u re, since the majority of children identified as having a high probability of ADHD belonged to this g ro u p 1 2 . Only 7 children with high probability of the d i s o rder belonged to the combined subtype, while 13 children belonged to the predominantly hyperactive subtype. These data conflict with data from other studies in which the combined subtype is more p revalent than the predominantly hyperactive subt y p e 1 2 . The prevalence of the combined subtype may be underestimated by the teachers in relation to the hyperactive subtype because, in a hyperactive child, the teachers tend to put greater emphasis on the symptoms of hyperactivity and impulsiveness since these symptoms are more disruptive within the school e n v i ronment, while the symptoms associated with attention deficit are more easily tolerated socially.
Analysis of the children identified as having more p roblems than the majority of schoolchildren, i.e. classified by the scale as belonging to the gro u p "above expectation" showed an estimated pre v alence of 27.1%, of which 10.5% belonged to the inattentive subtype, 10% to the hyperactive-impulsive subtype and 6.6% to the combined subtype. The same distribution profile of subtypes described for the schoolchildren belonging to the high probability group is also observed for the schoolchildren classified as being above expectation.
Examining the subtypes according to gender and economic status -The higher prevalence of ADHD in males that has been re p o rted in other studies was not observed in this study 5 , 1 2 . In the general population, behavioral findings consistent with a diagnosis of ADHD are found in 9.2% (5.8-13 .6%) of boys and 2.9% (1.9-4.5%) of girls 5, 8 .
When the subtypes were analyzed according to gender in the group with high probability of having the disord e r, a greater prevalence of the inattentive subtype was seen among boys, while the hyperactive s u b g roup was more prevalent among girls. These data differ from re p o rts already published in the lit-erature in which the opposite is described 5, 12 . Distribution of the schoolchildren classified as above expectation according to gender is similar to data fro m p reviously published studies, the inattentive subtype being greater in girls and the hyperactive subtype being more prevalent among boys 5 , 1 2 . It is possible that the greater prevalence of the hyperactive subtype found in girls and the inattentive subtype in boys refers specifically to more severe cases, since the prevalence among children belonging to the above expectation group is in agreement with pre v i o u s l y published data. Since girls in our culture are expected to be quieter, while boys are expected to be ro wd i e r, perhaps the more severe cases are more easily identified by teachers in the gender in which this behavior is less expected.
Some authors have suggested that there is evidence of diff e rences in the prevalence of ADHD acc o rding to socioeconomic status 1 2 , 1 4 . There was a g reater prevalence of children above expectation for the inattentive and combined subtypes among pupils in the public school system (7.2% and 5%, re s p e c t i v ely) compared to the private system (3.2% and 1.5%, respectively), this diff e rence being statistically significant. These findings may truly re p resent a gre a t e r p revalence of less severe cases among children of lower socioeconomic level. They may also, however, re f l e c t p o o rer perf o rmance and, consequently, deterioration of these children within the public school system w h e re they may receive less stimulation and attention than children in the private school system.
Widening the vision of ADHD: the importance of the disorder -Despite being a common disorder in c h i l d ren, ADHD is being identified with incre a s i n g f requency in adolescents and adults 1 4 -1 6 , meaning that the disease persists following adolescence and is not restricted to infancy. Adults with ADHD incur considerably higher annual costs, not only due to the expenses involved in the treatment of the disorder but also because of higher rates of absenteeism fro m work 17, 18 .
Up to 35% of children with ADHD have some other psychiatric disord e r, comorbidity with oppositional defiant disorder being one of the most freq u e n t 5 , 1 9 , 2 0 . Early recognition of ADHD and adequate management of this condition may re d i rect the educational and psychosocial development of the majority of these childre n 1 4 , 1 6 , 1 8 . The initial step toward s p revention is recognition of the disorder and its early identification in sufferers.
